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This Mail-out transmts the revised Suppl enental Data Sheet
(SDS) and Certification Review Sheet (CRS) for passenger cars
(PO, light-duty trucks (LDT), and nmedi umduty vehicles (MV)
that are chassis dynanoneter-tested. The SDS and CRS are based
on the Air Resources Board's (ARB' s) certification requirenents
for the 1998 and subsequent Mys and should be included in the
1998 and subsequent My applications for certification to expedite
the review process. This Miil-out also highlights sone fornat
requi renents that were occasionally m sunderstood by sone
manuf acturers in previous certifications.

Note: This Mil-out does not include the SDS and CRS for zero-
em ssion vehicles (ZEVs); the 1998 My application format for ZEVs
will be dissem nated separately in a forthcom ng ARB Mil -out.

Al so, this Mil-out does not include the SDS and CRS for

i nconpl ete nmedi umduty vehicles that are engi ne dynanoneter -
tested, heavy-duty vehicles, and heavy-duty engi nes; the 1998 MY
application format for these vehicles/engines will be
dissemnated in a United States Environnental Protection Agency
(U.S. EPA) correspondence. Lastly, this Mil-out does not

i nclude the SDS and CRS for on-road notorcycles, utility and | awn
and garden equi pnent, and specialty vehicles and engi nes; the
1998 MY application format for these vehicl es/engines are
unchanged.

A Revi sions: The following itens have been added to the SDS
and/or CRS. (If an itemis not applicable, please
designate "N A".)

1. Projected em ssions and deterioration factors (DFs) for the
Onboard Refueling Vapor Recovery (ORVR) em ssion standard
set forth in Section 1978 of Title 13, California Code of
Regul ations (13 CCR 1978) have been added to the CRS.



2. EBEvaporative Em ssion Test Procedure:
California Feder al

Section 4.j. of the "California Evaporative Em ssion

St andards and Test Procedures for 1978 and Subsequent Model
Mot or Vehicl es” allows manufacturers to conduct the
evaporative em ssion test using the U S. EPA s federal

9.0 psi Reid vapor pressure fuel and 95 degree Fahrenheit
test tenperature in conjunction with the rest of the
California requirenents. (This policy is expounded upon in
Manuf acturers Advi sory Correspondence #96-05.) |[If such
federal fuel and test tenperature is used, then the

Federal __x desi gnation on the SDS and CRS shoul d be
checked. O herwise, the California__x desi gnati on shoul d
be checked.

3. The section and page nunber for the foll ow ng phase-in
schedul es have been added to item 32 on page 1 of the CRS.

a. Subsection (a)(3) of 13 CCR 1978 (ORVR) sets forth a
phase-in schedule from My 1998 t hrough 2006 for
conpliance with the ORVR standards.

b. Subsection (b)(3.3.2) of 13 CCR 1968.1 (On-Board
Di agnostics Il or OBD I1) sets forth a phase-in schedule
from M 1997 through 1999 to inpl enent expanded or "ful
range" msfire nonitoring.

c. Subsection (b)(1.2.2) of 13 CCR 1968.1 (OBD Il) sets
forth a phase-in schedule for low and ultra-Iow em ssion
vehicles from My 1998 through 1999 to inplement a
catal ytic converter malfunction criterion that is based
on an em ssion threshold 1.5 tines the applicable
hydr ocar bon st andard.

d. Subsection (b)(4.2.2) of 13 CCR 1968.1 (OBD I1) sets
forth a phase-in schedule from My 2000 through 2001 to
i npl enment di agnostic strategies to detect fuel system
| eaks greater than or equal in magnitude to a | eak caused
by a 0.020 inch dianeter orifice.

e. Section 3.j., note (10), of the "California Exhaust
Em ssion Standards and Test Procedures for 1988 and
Subsequent Model Passenger Cars, Light-Duty Trucks, and
Medi um Duty Vehi cl es” (CA Exhaust Test Procedures) sets
forth a phase-in schedule from My 1998 through 2003 for
MDVs certified to the LEV and ULEV standards.



Carifications: The followng is an explanation of the new
terms that have been added to the SDS and CRS for the 1998
My, as well as an explanation of the ternms in the SDS and
CRS which in the past were commonly m sunder st ood/ m sused
by manuf act urers.

Al'l Engine Codes in Engine Famly: CA__ 49S __ 50S__
AB965__

The purpose of this designation is to identify al
different types of engine codes within an engine famly.

If an engine famly has just California-only engine codes,
then the CA_X designation should be checked.

If an engine famly has California-only and 49- State engi ne
codes, then both CA X and 49S_X designations should be
checked; the 50S___ designation should NOT be checked.

(I'n the past, only 50S_X was checked; this resulted in a
very high proportion of California vehicles that were
incorrectly thought as being available in all 50 states.)

If an engine famly has only 50-State engi ne codes, that
is, all vehicles inthis engine famly can be sold in al
fifty states, then the 50S_X designation should be
checked.

If an engine famly is only federally certified and is
certified for sale in California under AB965 provisions,
then both 49-State_X and AB965_X designations should be
checked.

If an engine famly has distinct California-only engine
codes and 49-State codes, and sone 49-State engi ne codes
are also certified for sale in California under AB965
provisions, then the California-only _X , 49-State_X , and
AB965_X designations should be checked.

Fuel Type(s): Dedicated___ Flex-Fuel ___ Dual -Fuel ____
Bi -Fuel ___  Gasoline___ Diesel CNG LNG___ LPG___ MB5__
Q her (specify)

A fuel -flexible vehicle (FFV) is any nethanol -fuel ed or
et hanol -fuel ed notor vehicle that is engi neered and

desi gned to be operated using any gasol i ne-nethanol or
gasol i ne-et hanol fuel mxture or blend. An FFV typically
has one on-board fuel tank containing the blend.



A dual -fuel vehicle is any notor vehicle that is engi neered
and designed to be capabl e of operating on gasoline or

di esel and on conpressed natural gas (CNG or |iquefied
petrol eum gas (LPG wth separate on-board fuel tanks for
each fuel. In operation, only one fuel is used at a tine.

A bi-fuel vehicle is any notor vehicle that is engineered
and designed to be capable of operating on two fuels
wherein the two fuels are stored on board in separate fue
tanks and netered separately, but in operation the two
fuel s are conbusted toget her

Exanpl e: A dual -fuel vehicle operates on either gasoline
or CNG For this case, the Dual -Fuel _X , Gasoline_X , and
CNG_X_ designations should be checked.

Exh Em ss Test Fuel (s): Indo CBG CNG__ LPG MB5

Diesel: 13 CCR 2282__ 40 CFR 86.113-90__
40 CFR 86.113-94_ O her (specify)

The fuel (s) used by the em ssion data vehicle for
certification exhaust em ssion testing should be |isted as
fol | ows:

I ndo_X_for Indolene Cear specified in Title 40, Code of
Federal Regul ations, Section 86.113-94 (40 CFR 86.113-94).

CBG X _for "cleaner burning gasoline" specified in Section
9.a.1., paragraph a.1l.ii. in the CA Exhaust Test
Pr ocedures.

CNG_X_for conpressed natural gas specified in 13 CCR
2292.5 and Section 9.a.13. of the CA Exhaust Test
Pr ocedur es.

LPG X for liquefied petroleumgas specified in
13 CCR 2292.6 and Section 9.a.13. of the CA Exhaust Test
Pr ocedur es.

MB5_X for nethanol specified in T13 CCR 2292. 2.

PC/ LDT/ MDV Non- Met hane Organic Gas (NMOG) Test Procedure
The manufacturer should indicate either the standard
procedure described in the ARB's "California Non-Mthane

Organic Gas Test Procedures”, or the manufacturer's
ARB- approved equi val ent NMOG test procedure.



PC/ LDT/ MDV Servi ce Accunul ati on

For exhaust em ssion purposes, the nethod for denonstrating
durability and determ ning deterioration factors (DFs)
needs to be specified as either the standard Autonobile
Manuf act urers Associ ation (AMA) cycle (Std AMA), or
mnorly nodified AVMA (Mod AMA), or alternate durability
process (ADP) (e.g., conponent bench aging; any vehicle
driving schedule that significantly deviates fromthe
standard AMA driving cycle and that is approved by the ARB
as an ADP). If assigned DFs (ADFs) are used thereby
precluding a need to determne the DFs through a durability
denonstration, "Qther (specify)__ ADF " should be

desi gnat ed.

Part Nunmbers (Certification Application and SDS)

The part nunber as found on the parts should be reported
instead of the manufacturer's inventory/stock nunber. This
is to facilitate parts verification by ARB personnel while
conducting field activities, such as Title-13, in-use
recall, and in-use surveillance testing. (The

manuf acturer's inventory/stock nunbers may still be added
next to the part nunbers as supplenental information by
usi ng parent heses.)

Requirenents for the Certification Applications

Labeling of Statutory Low Em ssion Vehicles

California Health and Safety Code section 39037.05

(HSC 39037.05) defines which vehicle can be identified by
the ARB as a "l owem ssion notor vehicle" (Note: this is
not synonynmous with the | owem ssion standard categories of
"TLEV', "LEV' or "ULEV" defined in the ARB's CA Exhaust
Test Procedure). Pursuant to HSC 43802(a), a vehicle
identified by the ARB as a statutory | ow em ssion vehicle
must be so | abel ed. Manufacturers can satisfy this

| abel i ng requirenment by including on the Vehicle Em ssion
Control Information |abel, or "tune-up |abel" a statenent
such as "HSC 39037.05 Low Em ssion Mtor Vehicle". O her
met hods for this conpliance can be used if approved in
advance by the ARB. The | abel wording and the | abel's

| ocation on the vehicle nmust be indicated in the engine
famly's certification application in either Section 7 or
Section 17.



For PCs and LDTs, a statutory |ow em ssion vehicle is a
vehicle that is certified to a hydrocarbon exhaust em ssion
standard whose nunerical value is equal to or less than
hal f of the nunerical value of the NMOG fl eet average for
the applicable MY and vehicle class. The certification

em ssion standards for 1998 and subsequent My PCs and LDTs
which qualify a vehicle as statutory | owem ssion are
summari zed bel ow.

MODEL YEAR CERTI FI CATI ON STANDARD
1998 LEV, ULEV, ZEV
1999 ULEV, ZEV
2000 and subsequent ZEV

Al MdVs certified to the LEV, ULEV, SULEV and ZEV
standards neet the definition of statutory | ow em ssion
vehi cl e.

Snog | ndex Label

Section 3.5 of the "California Mtor Vehicle Em ssion
Control and Snog | ndex Label Specifications" sets forth a
requi renent applicable to 1998 and subsequent MY new PCs
and LDTs for a Snpog Index | abel to be affixed in a |location
specified in section 43200 of the Health and Safety Code.
The Snpbg | ndex conveys to the custoner a relative neasure
of the vehicle's pollution potential based on the vehicle's
cl ass, em ssion standard, and fuel type. Typically, the
Snog Index | abel is |located on a side window to the rear of
the driver. The Snobg | ndex | abel may be incorporated into
the new vehicle's window sticker. Prior to certification,
each manufacturer should submt to the ARB a copy of their
typi cal Snog | ndex | abel design for review and approval .

Vehi cl e Em ssion Configuration (VEC) Bar Code

Section 3.b. of the "California Mtor Vehicle Em ssion
Control and Snog | ndex Label Specifications” requires
adding a ninth character to the current eight-character VEC
bar-code label to identify the vehicle's California exhaust
em ssion standard beginning with the 1998 nodel year. The
| abel regulation further specifies that the ninth character
shal |l not be necessary if the sixth character of the VEC
bar-code | abel correctly identifies the vehicle's
California exhaust em ssion standard. Details of the

1998 MY ei ght-character VEC bar-code | abel format can be
found in Manufacturers Advi sory Correspondence #96-10, and
t he "Recommended Practice for Bar-Coded Vehicle Em ssion
Configuration Label"” as contained in the Society of






Aut onoti ve Engi neers (SAE) Standards J1892 for the VEC bar-
coded | abel format. The VEC bar-code | abel is used by
California Inspection and Mai ntenance personnel and ot her
technicians in the field to correctly identify a vehicle's
exhaust em ssion standard. As such, the ARB needs to
review the VEC bar codes for accuracy and uni queness.

Prior to certification, each manufacturer should submt to
the ARB a list of all VEC bar codes for the nodel year

Only the human readabl e portion of the VEC bar codes need
be submtted. The VEC bar code list can be included with

t he conprehensive lists of engine famlies that are usually
submtted at the beginning of a manufacturer's
certification process.

4. Required Supplenental Information and Data for Conpliance
wi th the Enhanced Evaporative Requirenents

The enhanced evaporative em ssion control em ssion
standards and test procedures require data and information
that are specific to these requirenents, for exanple, fue
tank tenperature and pressure profiles, the correction

met hod for correcting neasured profiles at the prevailing
tenperature to the reference tenperature, the use of a

wor st-case profile to represent a group of vehicles, etc.
QG her information that was previously required under the
non- enhanced evaporative test procedures remains the sanme
unl ess specifically superseded by the suppl enental
information. The attached docunent entitled "Required
Suppl enental Information and Data for Conpliance with the
Enhanced Evaporative Requirenments" describes such required
suppl enental information, and where the information shoul d
be presented in the certitfication application.

Shoul d you have any comments or questions, please contact
M. Duc Nguyen, Manager, Certification Section, or
M. Steven Hada, Certification Staff, at (818) 575-6641.

Si ncerely,

R B. Summerfield, Chief
Mobi | e Sources Operations Division

Attachments



E.O#

MODEL- YEAR Al R RESOURCES BOARD SUPPLEMENTAL DATA SHEET Page__1
PASSENGER CARS, LI GHT-DUTY TRUCKS AND MEDI UM DUTY VEHI CLES

Manuf act urer: Exh Eng Fam Evap Fam
Al'l Engine Codes in Engine Famliy: CA 49S 50S AB965__, ORVR: YES__ NO__
Exh Std: CA Tier-1_ TLEV____  LEV____  ULEV____  SULEV____, US EPA Tier-1__
Veh Class(es): PC___ LDTA___ LDT2__ WMDVA___ MDV2____ MDV3____ MDVA___ NMDVG__
Single Cert Std for Multi-Class Eng Fam ____ (specify: NA, LDT1, MDV1, NMDV2, MDV3, MV4)
Fuel Type(s): Dedicated__ Flex-Fuel__ Dual-Fuel___ Bi-Fuel__ Gasoline___ Diesel__
CNG__ LNG_ LPG_ MB5___ Oher (specify)

Exh Em ss Test Fuel (s): Indo CBG CNG LPG MB5 O her (specify)

Diesel: 13 CCR 2282__ 40 CFR 86.113-90____ 40 CFR 86.113-94_
Evaporative Enission Test Procedure: California__ Feder al
Service Accum Std AMA___ Mxd AMA___ Mr ADP___ Oher (specify)
NMOG Test Procedure: NA__ Std____ Equiv___ R/L Test Proc: SHED___ Pt Source____
Engi ne Confi guration: Di spl acenent : / Liters / Cubi c I nches
Val ves per Cylinder: Rat ed HP: @ RPM
Engine: Front___ Md____ Rear_____ Drive: FWD__ RW___ 4WD-FT___ 4WD-PT____

Exhaust ECS (e.g., M-I, EGR TC, CAO):

(use abbreviations per SAE J1930 JUN93)

Engi ne Code Vehi cl e Model s Trans.| ETW DPA | Ignition EGR Catal ytic
(also list (if coded see (M5, Ad| or or | (ECMPCM System Converter
CA/ 49ST/ 50ST) attachnent) etc.) |Test W.| RLHP Part No. Part No. Part No.

Dat e | ssued: Revi si ons:



E.O#

Page

LI GHT- DUTY TRUCKS AND MEDI UM DUTY VEHI CLES

MODEL- YEAR Al R RESOURCES BOARD SUPPLEMENTAL DATA SHEET

PASSENGER CARS

(Conti nued)

Evap Fam

Exh Eng Fam

Manuf act ur er:

Catal ytic

EGR
System
Par t

I gnition

| DPA
RLHP |

ETW

Trans. |

Vehi cl e Model s

Engi ne Code
(also list

Converter

Ad| or or (ECM PCM
etc.) Par t

| (MB,

(if coded see
|

No.

No. No. Part

| Test W.

attachnment)

CA/ 49ST/ 50S8T) |

Revi si ons:

Dat e | ssued:



E.O#

MODEL- YEAR Al R RESOURCES BOARD CERTI FI CATI ON REVI EW SHEET

~ PASSENGER CARS, LI GHT-DUTY TRUCKS AND MEDI UM DUTY VEHI CLES Page_
Manuf act urer: Exh Eng Fam Evap Fam
Al'l Engine Codes in Engine Famliy: CA 49S 50S AB965___, ORVR. YES__ NO___
Exh Std: CA Tier-1__ TLEV_____ LEV_____ ULEV_____ SULEV____, US EPA Tier-1__
Veh Class(es): PC____ LDT1___ LDT2__ MDV1____ MDV2__ MDV3____ MDV4A___ MDVS5____
Single Cert Std for Multi-Class Eng Fam ____ (specify: NA, LDT1, MDV1, NMDV2, MDV3, MV4)
Fuel Type(s): Dedicated___  Flex-Fuel___ Dual-Fuel___ Bi-Fuel__ Gasoline___ Diesel__

CNG__ LNG_ LPG__ MB5___ Oher (specify)
Exh Em ss Test Fuel (s): Indo CBG CNG LPG MB5 O her (specify)
Diesel: 13 CCR 2282___ 40 CFR 86.113-90____ 40 CFR 86.113-94_

Evaporative Enission Test Procedure: California__ Feder al
Service Accum Std AMA___ Mxd AMA___ Mr ADP___ Oher (specify)
NMOG Test Procedure: NA__ Std____ Equiv___ R/'L Test Proc: SHED_ ___ Pt Source____
Engi ne Confi guration: Di spl acenent : / Liters / Cubi c I nches
Val ves per Cylinder: Rat ed HP: @ RPM
Engine: Front___ Md___ Rear_____ Drive: FWb__ RW___ 4WD-FT___ 4WD-PT_____

Exhaust ECS (e.g., M-I, EGR TC, CAQO):

(use abbreviations per SAE J1930 JUN93)

Sect / Page # Sect/ Page #

1 Authorized Representative

2 Fuel Specifications 22 Gen Std, Increase in Em ss,

3 Test Equi pnent Safety, Meets all Reqnts

4 Test Procedure 23 Driveability Statenent

5 M| eage Accumul ati on Route 24 Adjustable Paraneters

6 Emi ssion Warranty Statemt 25 Tanmper Resi stance Met hod(s)

7 Maint: Cert/Req' d/ Recri 26 Fill Pipe Specifications

8 Emi ss Label /Vac Hose Dia 27 High Altitude Conpliance

9 Evap Control System 28 OBD Sys incl Marked Revisions

(incl. ORVR if applic.) 29 | &M Test Procedure & Data
10 Engi ne Paraneters 30 50 Degree F Conpliance
11 Fuel System 31 Manufacturer's RAF
12 Ignition System 32 Phase-In Sched: ORVR Cert Std
13 Exhaust Control System Ful | Range M sfire Monitoring
14 Proj Sales (LDT/MDV Split) LEV CAT Monitoring--1.5 x Std
15 Vehi cl e Description 0.020" Orifice-Based Leak Chk
16 Evap Bench Test Procedure MDV VEC Cal cul ati on
17 RIL Tenp & Press Profiles 33 NMOG Fl eet Average Cal cul ation
18 EDV Sel ecti on 34 AB965 Credits/Wthdrawal s
19 Prod Veh sane as Test Veh 35 EPA Certificate
20 Em ssion Label Durability 36 Equi v NMOG Proc-- ARB Approval
Durability Eni ssi on Eni ssi on Eni ssi on

21 Test Vehicle Information Dat a Vehicl e Dat a Vehicl e Dat a Vehicl e Dat a Vehicl e
C/Oor CA MY & I D
Vehi cl e Log Page(s)
Zero M1 e Book Page(s)
Mai nt Logs & Engr Eval

Conti nued on next page



MODEL-YEAR CERTIFICATION REVIEW SHEET E.O#
PASSENGER CARS, LIGHT-DUTY TRUCKS AND MEDIUM-DUTY VEHICLES

Page of
Manufacturer: Exhaust Engine Family: Evaporative Family:
P R O J E C T E D E M I S S I O N S
(grams/mile, except, gramsitest for D+HS, and grams/gallon for ORVR) @@
Emission Engine (Check One) (Check One) (Check One) EVAPORATIVE
Data Code & Test __TW _ DPA MPG NMHC 20°F Hwy City 3-day 2-day

Vehicle ID ® Displ Loc  Trans ETW RLHP  City/Hwy NMOG CO NOx HCHO co PM NOx Co2 D+HS RIL D+HS ORVR
(1) The Emission Data Vehicle(s) above comply with standards of (@ 50K): n.a. n.a. n.a. n.a. n.a.

(@ 100K for PC & LDT, 120K for MDV): n.a. n.a. 0.05

The NMOG values include Reactivity Adjustment Factor(s) (RAF) of:  Not Applicable NMOG Methane (CNG or LNG only)
Emission values include deterioration factors (DFs)
(with RAF deterioration, if applicable) of (50K): n.a. n.a. n.a. n.a. n.a.
(100K for PC and LDT, 120K for MDV): n.a. n.a.

TLEV/LEV/ULEV/SULEV 50°F emissions (with RAF but without DFs):

TLEV/LEV/ULEV/SULEV 50°F standards:

2) Evaporative DFs are the average of: 3-day D+HS Vehicle DF and 3-day D+HS Bench DF , RIL Vehicle DF and R/L Bench DF ,
2-day D+HS Vehicle DF and 2-day D+HS Bench DF . ORVR Bench DF

(3) List the configuration with the highest projected sales first.

Remarks

Application

Processed by Date Reviewed by Date

Date Issued: Revised:



REQUIRED SUPPLEMENTAL INFORMATION AND DATA
FOR COMPLIANCE WITH THE ENHANCED EVAPORATIVE REQUIREMENTS

The following are supplemental information that is required for compliance with the enhanced
evaporative emission control test procedures. Other information_that were previously required under
the unenhanced evaporative emission control test procedures remain the same unless specifically_
superseded by the above supplemental information. The supplemental iInformation should be described
in the sections of the application for certification as listed below:

Application

Section #
1. Canister Bed Volume Section 19
2. Canister Nominal Working Capacity Section 19
(based on determination iIn test procedures)
3. Canister Loading Procedure. If different from prescribed
Section 19 ) o
test procedures, describe & indicate ARB approval.
4. Fuel Tank Temperature Profile (FTTP) and Pressure Profile

A. The following FTTP and pressure profile are to be presented in graphical
form [time versus temperature (degrees F); time versus pressure (inches of
H,0)]- The scale/resolution of the profiles should be sufficient to allow
subsequent performance of running loss testing.

a. Measured Average Fuel Temperature Profile Section 12
b Measured Vapor Space Temperature Profile Section 12
c. Measured Vapor Space Pressure Profile Section 12
d. Corrected Average Fuel Temperature Profile Section 19
e Corrected Vapor Space Temperature Profile Section 19
B. Ambient Conditions Section 12

List_ambient conditions which existed during the measurement of each of the
profiles A.a, A.b and A.c above.

C. Test Vehicles for FTTP and Pressure Profiles Section 12

Test vehicles for the_generation of each of the profiles A.a, A.b and A.c
above are to be described.






REQUIRED SUPPLEMENTAL INFORMATION AND DATA
FOR COMPLIANCE WITH THE EVAPORATIVE REQUIREMENTS
(continued)

FTTP Correction Method Section 19

Describe the method for correcting the FTTPs measured at the prevailing
ambient temperature to the reference temperature. If an alternative method
is Hsgd, indicate the ARB approval of the alternative FTTP correction
method.

. Single FTTP to Represent a Group of Vehicle Models Section 19

For each corrected FTTP representing a group of vehicle models, describe
the worst-case vehicle model that was tested for generating the FTTP,
include a listing of all vehicle models whose FTTPs are represented by the
worst-case test vehicle and, include an engineering evaluation to support
the manufacturer®s selection of each such worst-case test vehicle.

Bench Test Procedure Section 13

Describe the evaporative bench test procedure, including specific bench
test parameters and the ARB approval of the bench test procedure.

Unique Procedure or Equipment Section 19

Describe any unique procedure or equipment necessary to perform evaporative
emission testing, and the ARB approval of such unique procedure or
equipment.

For heavy-duty gasoline- or methanol-fueled vehicles,
Section 19

describe the vehicle manufacturer®s maximum nominal fuel
tank capacity for each evaporative family to be certified.

Evaporative Emission Test Log Section 12

a. Vehicle Description
b Individual 24-Hour Diurnal Test Values
(3 for 3-day sequence; 2 for 2-day sequence)
c. Running Loss Test Result
d Corresponding Exhaust Emission Test Results






EXAMPLES OF CATALYTIC CONVERTER AND OXYGEN SENSOR

NOMENCLATURE

Oxi dation Catal ytic Converter

Three-Way Catal ytic Converter,
Heat ed Oxygen Sensor

Three-Way Catal ytic Converter,
Heat ed Oxygen Sensor, Oxygen Sensor

Three-Way Catal ytic Converter,
Heat ed Oxygen Sensors (two)

Three-Way plus Oxidation
Catal ytic Converter,
Heat ed Oxygen Sensors (two)

Three-Way Catal ytic Converter,
Oxi dation Catal ytic Converter,
Heat ed Oxygen Sensors (two)

SDS & CRS
ABBREVIATIONS

TWC, HO2S

TWC, HO2S, O2S

TWC, HO2S(2)

TWC+OC, HO2S( 2)

TWC, OC, HO2S(2)

ABBREVIATIONS & CONFIGURATIONS

CONFIGURATION

+33))),
64;4;4;44444441 COC G4444444U

+3333>3>3), -)))))-
*0000 *
DI

H32S +>)))).
64;4;4;44484441 TWC G4444444U
+3333>3>3), -)))))-
*0000 *
DI

H2S +))))), ?2S
64:;4:4;44484441 TWC G448&4444U
+)J3)J3>3>I), DD-
* 0000 *
DD~

H2S +))))), HX2S
64:;4:4;44484441 TWC G448&4444U
+)J3)J3>3>I), DD-
* 0000 *
DD~

HO2S +>)>>))))), H®RS
64;4;4;44484441 TWC+OC G44&4444U
+33333>333), -23I33)))-
*0000*
-232333)))-

HO2S +>>))). +)))). HARS
64;4;4;44484441 TWC G4l OC G44&444U
+3333>3>3), =)= -))))-
*0000 *



DI



EXAMPLES OF CATALYTI C CONVERTER AND OXYGEN SENSCR ABBREVI ATI ONS & CONFI GURATI ONS

NOVENCLATURE

Warm Up Three-Way Catal ytic Converter
Three-Way Catal ytic Converter,
Heat ed Oxygen Sensors (two)

Warm Up Three-Way Catal ytic Converter
Three-Way Catal ytic Converter,
Heat ed Oxygen Sensors (three)

Three-Way Catal ytic Converters (two),
Heat ed Oxygen Sensors (two)

Dual Three-Way Catal ytic Converters,
Heat ed Oxygen Sensors (two)

Three-Way Catal ytic Converters (two),
Dual Heated Oxygen Sensors,
Heat ed Oxygen Sensor

(Conti nued)

SDS & CRS
ABBREVI ATl ONS

W TWC, TWC, HO2S(2)

W TWC, TWC, HO2S(3)

TWC(2), HRS(2)

2TWC, HOR2S(2)

TWC(2), 2HORS, HOR2S

CONFI GURATI ON

HO2S +3>333)))). +)))). HAXZ2S
64;4;4;44484441 WJ- TWC G41 TWC G44&444U
+33333>333), -2333333)= -)I)))-
*0000*
-233333)))-

HO2S +>)>)))))), HAZS +))))), HARS
64;4;4;44484441 WJ- TWC G44&4441 TWC G44&444U
+33331>333), -23I33)))- -3~
*0000*
-233333)))-

HG2S +>))>)). +>)))). HRS
64;4;4;44484441 TWC G41 TWC G44&444U
+33333>333), -23330= -)I)))-
*0000*
-232333)))-

+33))),
HO2S 641 TWC G47 HO2S

64;4;4;4448444< .)))))- :44844444U
+)J3)J3>3>I), 5 +))))), 5
* 0000 * 941 TWC G48
DD~ D)D)=

HO2S

64;4;444844447
+)I)IDI), 5
* 000 ™ 5 +))))), D)), HAES
.0)))))O- 141 TWC G41 TWC G448&44444U
+2))3)))2, 5 -3333)- -II))-
* 000 * 5
DHH)H)- H2S 5



94=4=444484448



EXAMPLES OF CATALYTI C CONVERTER AND OXYGEN SENSCR ABBREVI ATI ONS & CONFI GURATI ONS

NOVENCLATURE

Dual Three-Way Catal ytic Converters,

Dual Heated Oxygen Sensors (two),
Oxygen Sensor

Dual Three-Way Catal ytic Converters,

Dual Heated Oxygen Sensors,
Dual Oxygen Sensors

Dual Three-Way Catal ytic Converters,

Dual Heated Oxygen Sensors (two)

Dual Three-Way Catal ytic Converters,

Dual Heated Oxygen Sensors (two)

(Conti nued)

SDS & CRS
ABBREVI ATl ONS

2TWC,

2TWC,

2TWC,

2TWC,

2HO2S, O2S

2HO2S, 202S

2HORS( 2)

2HORS( 2)

CONFI GURATI ON

64:4:;4447 HO2S +))))),
+)I)IDI), 94484441 TWC G47

*000™* OD)H- 5 A2S
-0)>))))0- t 44844444441
+2)))))2, 5

* 000 * HO2S +>))))., 5
DH)H)H) - 64484441 TWC G48
94=4=4448 DD~

64;4;4447 HO2S +))))), RS
+)J3)J)J), 944&4441 TWC G448&447

*0O00* DD~ 5
-0)))))0- 1444444V
+2)))))2, 5

* 000 * H®S +))))), @S 5
DHHH)- 64484441 TWC G448448
94=4=4448 DD~

64;4;4447 HO2S +))))), HRZS
+)J3)J)J), 944&4441 TWC G4448&447

*0O00* DD~ 5
-0)))))0- 1444440
+2)))))2, 5

* 000 * HC2S +))))), HRS 5
DHHH)- 64484441 TWC G4448&448
94=4=4448 ID)-

H2S +))))), HX2S
64;4;44444444444484441 TWC G448&4444444U
5 5 5 64;4;4447 D)D)=
+)J)JI)INIDINI), 5 HARS +))))), HR2S
* 00000 0 * 94484441 TWC G4484444444U



-22333333)3)))- -)))))-



EXAMPLES OF CATALYTI C CONVERTER AND OXYGEN SENSCR ABBREVI ATI ONS & CONFI GURATI ONS

(Conti nued)
SDS & CRS
NOVENCLATURE ABBREVI ATI ONS CONFI GURATI ON
64;4;4447 HO2S +))))).
+)J3)JI)I), 94484441 TWC G47
p. Dual Three-Way Catal ytic Converters, 2TWC, TWC, 2HCORZS, *000 * DD)- 5 HXRS D)),
Three-Way Catal ytic Converter, HO2S -0)))))o- 4484441 TWC G4444U
Dual Heated Oxygen Sensors, +2))3)))2, 5 -))D))-
Heat ed Oxygen Sensor * 000 * H®2S +)))))., 5
DHHH)- 64484441 TWC G48
94=4=4448 B
64;4;4447 HO2S +))))).
g. Dual Three-Way Catal ytic Converters, 2TWC, TWC, 2HQO2S, +)J3)IDI), 94484441 TWC G47
Three-Way Catal ytic Converter, HO2S( 2) *000 * DD)D- 5 HAZS +)))H)), HA2S
Dual Heated Oxygen Sensors, -0)))))o- 14484441 TWC G448&44444U
Heat ed Oxygen Sensors )two) +2))3)))2, 5 =)D~
* 000 * HX2S +)))))., 5
DHHH) - 64484441 TWC G48
94=4=4448 BIE
64:;4;4447 HX2S +)))))., +))))), HXRS
+)J3)JI)I), 94484441 TWC G4l TWC G44&44444U
r. Dual Three-Way Catal ytic 2TWC(2), 2HDRS(2) * 000 * BIIIEESIII)
Converters (two), -0)))))0-
Dual Heated Oxygen Sensors (two) +2)))))2,

* 000 * H®ES +))))). ). HRS
DHYH)H) - 64484441 TWC G4l TWC G44844444U

94=4=4448 -2)33)- D))~
NOTES:
1. “Dual " or "2" in a prefix position nmeans parallel arrangenent.
"(Two)" or "(2)" in a parenthetic suffix position nmeans series arrangenent.
2. Multiple "bricks" wthin a single "can" is considered a single catalytic converter.
3 An Electrically Heated Catal ytic Converter (EHC) should be identified seﬁarately._ o
4. An Air/Fuel Sensor, also known as Universal Exhaust Gas Oxygen Sensor, should be identified

separatelb. ~Currently, SAE J1930 does not include a standard nonmencl ature for an Air/ Fuel
Sensor . ntil a standard is established, manufacturers using such a sensor should propose a
nmonencl ature in their certification application.



